Tutorial
Androgen Regulation of Gene

Expression in the Mouse Lacrimal
Gland

The following tutorial walks through the analysis
results presented in:

Richards SM, Liu M, Jensen RV, Schirra F,
Yamagami H, Lombardi MJ, Rowley P, Treister NS,
Suzuki T, Sullivan BD, Sullivan DA.

Androgen regulation of gene expression in the mouse
lacrimal gland.

J Steroid Biochem Mol Biol. 2005 Sep;96(5):401-
13.

Visit the GeneSifter Data Center
(www.genesifter.net/web/dataCenter.html) to register
for free access to the data set.

1. After selecting the data set from the Data
Center and entering the user name and
password you will be logged into GeneSifter.

2. From the Control Panel select “Pairwise”
within the Analysis section.

3. Click on the magnifying glass icon next to
“Androgen studies” to begin the analysis. The
data examined here was generated using the
CodeLink Uniset | 10K Mouse array. There
are approximately 10,000 transcripts
represented on this array.
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4. This example will compare gene expression
in lacrimal glands from placebo treated
orchiectomized male mice to that in glands
from testosterone treated orchiectomized
mice. Select the three placebo treated gland
samples (Male Placebo Lac) for Group 1 and
the three testosterone treated gland samples
(Male Test Lac) for Group 2.

5. Set the analysis settings as shown —
Normalization — None (data was normalized
using CodelLink software and then loaded into
GeneSifter)

Statistics — t-test (Student’s two-sample
unpaired)

Quality — 0.75 (this will filter out low intensity
spots)

Threshold — None (fold-change cutoff)
Correction — None

Data Transformation — No Transformation

6. Select the Analyze button.

Note: This tutorial walks through the analysis
used to generate figure 1-4 (Richards et al.,
J Steroid Biochem Mol Biol. 2005
Sep;96(5):401-13). Change the threshold
to limit gene list based on fold change.

Main (login: sullivan_data) » Analysis = Arrays = Pairvise e

Pairwise Analysis: Androgen studies

< 4 ) 1Grcuup2

Experiment Target Condition
|0 Male Placebo Lac A Male Placebo Lac A Male Placebo Lac B
[ |Male Placebo Lac B Male Placebo Lac B Male Placebo Lac Bl
[ |Male Placebo Lac C Male Placebo Lac C Male Placebo Lac Bl
Og Male Test Lac A Male Test Lac A Male Test Lac B
O Male Test Lac B Male Test Lac B Male Test Lac Bl
O Male Test Lac C Male Test Lac C Male Test Lac B
OO0 O male Placebo Mei A Male Placebo Mei A Male Placebo Mei Bl
I 1 |Male Placebo Mei B Male Placebo Mei B Male Placebo Mei Bl
O [ |Male Placebo Mei C Male Placebo Mei C Male Placebo Mei B
OO0 O |Male Test Mei A Male Test Mei A Male Test Mei Bl
O [1|Male Test Mai B Male Test Mai B Male Test Mai B
O [ |Male Test Mei C Male Test Mei C Male Test Mei Bl
OO0 O Male Placebo SMG A Male Placebo SMG A Male Placebo SMG Bl
O [ |Male Placebo SMG B Male Placebo SMG B Male Placebo SMG B
I [ |Male Placebo SMG C Male Placebo SMG C Male Placebo SMG Bl
OO0 O |Male Test sMG A Male Test SMG A Male Test SMG B
i [JMale Test SMG B Male Test SMG B Male Test SMG Bl
O [1|Male Test SMG C Male Test SMG C Male Test SMG E|
Advanced Analysis Settings
@ Mormalization: Threshold:
Lower: [None i |Upper: | None |+
Statistics:
Correction:
Quality: | Mane v |
Data Transformation:
Show genes that are: ® No Transformation
Up-regulated O Log Transform Data
Down-regulated O Data Already Log Transformed
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7. The gene list shows the genes that passed all
the analysis parameters. The genes are
sorted by fold-change with the most changed
genes shown first.

8. To find out more about any gene in the list
select the gene name.

9. Selecting a gene from the list will bring up a
data summary and a One-Click Gene
Summary™ for the gene. The One-Click
Gene Summary provides a synopsis of
current UniGene and LocusLink information
for the gene.

10. Select the Ontology link to view a summary
of the Gene Ontology terms associated with
the genes in the list.

Pairwise Analysis: Androgen studies

Main (login: sullivan_datz) > Analysis > Pairvise > Results e
[Reports: Ontology | KEGG | Scatter Plot] [Results: Export | Save]

0. Ratio

4 892.44

509.54

« 120.57
< 73.60
“ 59.83
- 50.34
“ 53.65
4 46.90
- 41.06
10 - 40.53
11 & 37,72
1z 37.03
1z~ 35.67
14 & 35.00
15 < 34.81
16 < 34.01
17 32.31
18 < 30.28
15 & 28.68
20 < 28.63

Wom I W e

Show: 20 + |Sort By: | Ratio * | p Cutoff:  0.05 L

Show: | 20 + |Sort By: | Ratio * | p Cutoff: 005 »

Group 1 Group 2
Conditions: Male Placebo Lac Male Test Lac
Experiments: 61100, 61101, 61102 61103, 61104, 61105
Significance: 1, t-test
Normalization: None
Quality Cutoff: 0.75
Data Transformation: None

- (2109 results found) [1-20][21-40]

p-value Identifier Gene Name

0.00287 NM_019515 RIKEN cDNA 4930432L08 gene
0.00002 NM_018874 RIKEN cDNA 1810073G21 gene
0.00039 NWM_031255 Radial spokehead-like 1

0.00030 AFO0710638
0.00025 AK017067

Dopa decarboxylase
Maestro

0.00015 NM_008957 Patched homolog 1

0.00001 NM_020277 Transient receptor potential cation channel, subfamily M, member 5
0.00001 X71479 Similar to cytochrome P450, 4310

0.00000 NM_0286418 Regulator of G-protein signalling 10

0.00206 NM_013504 Metaxin 1

0.00001 NWM_016964  Stromal antigen 2

0.00009 NM_009714  Asialoglycoprotein receptaor 1

0.00223 NM_020515  Olfactory receptor 140

0.00012 NWM_007975 Coagulation factor II (thrombin) receptor-like 3
0.00001 NM_028628 RIKEN cDNA 1110008K04 gene

0.00514 NM_008530 Lymphocyte antigen & complex, locus F
0.00002 NM_011857 Odd Oz/ten-m homolog 3 (Drosophila)
0.00004 NM_033566 AT rich interactive domain 1A (Swil like)
0.00002 NM_009469 Unc-51 like kinase 1 (C. elegans)

0.00035 NM_010784 Midkine

- (2109 results found) [1-20][21-40]

Accssion No.:
Cluster ID:
UG Title:
Gene ID:

Cytoband:
Seq Count:
Entrez Gene:
Gene Name:
OMIM:
KEGG:

RefSeq
mRNA:

RefSeq Prot:
Summary:

» One-Click Gene Summary™

Homologene:
Chromosome:

[ Perform Sequence Analysis]

NM_020515
Mm.330390 Gene Ontologies:
Olfactory receptor 140 Jogical
0lfr140 Biological Process
’ + G-protein coupled receptor protein
- signaling pathway
2 + perception of smell
2EL

1 Molecular Function

+ receptor activity
57272 + olfactory receptor activity
olfactory receptor 140 + G-protein coupled receptor activity

57272 Cellular Component

+ integral to membrane
NM_020515 (F

NP_065261 (FASTA)

Olfactory receptors interact with odorant molecules in the nose,
to initiate a neuronal response that triggers the perception of a
smell. The olfactory receptor proteins are members of a large
family of G-protein-coupled receptors (GPCR) arising from single
coding-exon genes. Qlfactory receptors share a
7-transmembrane domain structure with many neurotransmitter
and hormaone receptors and are responsible for the recognition
and G protein-mediated transduction of odorant signals. The
olfactory receptor gene family is the largest in the genome. The
nomenclature assigned to the olfactory receptor genes and
proteins for this organism is independent of other arganisms.

Olfr 140

Search PubMed
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11. The Ontology Report lists the Gene
Ontology terms associated with the 2109
genes in the pairwise results gene list. See
the help documents for this page for more
information about the Ontology Report.

Note: To view page-specific help
documents for any page, select the
question mark icon (@) located in the
upper right corner of each page.

12.  Click on z-score report.

13. The z-score report lists the biological
process ontologies that are significantly
over or under-represented in the gene list.
Ontologies with a z-score greater than 2 or
less than -2 are over or under-represented,
respectively (for the example shown, the
ontology “macromolecule biosynthesis” is
significantly over-represented for the
genes with lower expression in
testosterone treated mice). Select the red
arrow in the z-score column to sort the list
by z-score for the up-regulated genes.

Note:The ontology terms are updated

monthly so the exact numbers you see
may be different than those presented

here.

14.  Select Molecular Function or Cellular
Component to view the z-score report for
these ontologies.

2 GeneSifter - Microarray Analysis Online | Analysis - Mozilla Firefox

le Edit View Go Bookmarks Tools Help

= @ @ #r hitp://gs3.gen

ifter.net/users/’

v| © co [GL

port&mod=arr&type=p

Group 1: Male Placebo Lac
Group 2: Male Test Lac

Ontology
physiological process

cellular process
development

regulation of bielogical process
behavior
obsolete biological process
viral life cycle

[ Biological Process | Cellular Component | Molecular Function ]

[ Ontology Report | Z-score Report ]
Totals z-score

Genes GO List 4 Array .
1250 593 657 5552 0.91 2.86
767 402 365 3675 123 -3.83
228 102 126 1146 -1.95 -0.36
35 11 24 187 -2.09 0.67
22 8 14 80 -0.15 176
3 1 2 5 069 203
0o o o 3 -059 -0.62

cellular process (33.28%

regulation of hiological pracess (1.52%)
behavior (0.95%)
obsalete binlogical process (0.13%)|

Group 1: Male Placebo Lac
Group 2: Male Test Lac

Ontology

physiclogical process

metabolism

cellular process

cell growth and/or maintenance
protein metabolism

cell communication

signal transduction

biosynthesis

protein modification

macromolecule biosynthesis
morphogenesis

cell organization and biogenesis

cell surface receptor linked signal transduction
cell proliferation

protein biosynthesis

cytoplasm organization and biogenesis
cell cycle

DNA metabalism

lipid metabolism

intracellular signaling cascade
programmed cell death

protein amino acid phosphorylation
apoptosis

mitotic cell cycle

protein falding

ribosome biogenesis and assembly
ribosome biogenesis

coenzyme and prosthetic group metabolism
DNA replication and chromosome cycle
regulation of biological process
neurogenesis

coenzyme metabolism

DNA replication

M phase

nuclear division

[ Biological Process | Cellular Component | Molecular Function ]

[ Ontology Report | Z-score Report ]
Export Report

Totals z-score
Genes GO List = Array -
=] 1250592657 5552 0.91 2.86
=] 880408478 3827 0.44 3.49
(=] 767402365 3675 1.23 -3.83
496250246 2147 2.06 0.28
371156215 1596 -1.10 3.13
277150127 1514 -0.87 -4.05
220125 95 1176 0.14 -3.83
171 53118 5898 -1.38 6.82

156 89 67 808  0.49
142 37105 493 -2.26
140 59 81 717 -2.11
120 50 79 506 -0.48
121 69 52 632 0.35
120 76 44 476 4.02
96 22 74 289 -1.64
89 31 58 333 -0.74
87 67 20 329 597
80 57 23 305 4.76
80 31 49 300 -0.10
75 40 35 436 -0.94
67 38 29 261 2.17
67 39 28 369 0.03
66 37 29 258 2.04
60 48 12 188 6.81
38 14 24 140 -0.20
38 5 33 66 -0.78
36 4 32 50 -0.94
35 11 24 91 0.49
35 29 6 105 5.76
35 11 24 187 -2.09
34 14 20 219 -2.02
29 9 20 78  0.30
29 24 5 88 516
29 24 5 100 4.43
29 24 5 98 4.54
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2.87
7.28 4

-0.00
3.18
-2.56
-1.47
7.85
3.62
-3.06
-2.12
2.82
-2.23
-0.10
-2.31
-0.03
-2.16
2.21
9.98
10.46
4.57
-1.82
0.67
-1.03
4.02
-1.67
-2.00
-1.95



